Introduction
A three-dimensional (3D) surface scanning system was recently introduced in dental fields and has been used most extensively for example, for assessing morphological changes in maxillofacial surgery or in orthopedic treatment with a functional appliance. Another use for the 3D data acquisition in orthodontics is bending art system (BAS) or Invisalign ® system introduced as a new treatment modality. However, research on the various clinical applications of 3D digital model is still in its early stage, as it has been used as a simple model analysis, a digitized data storage (Alcan et al., 2009; Ayoub et al., 2003; Birnbaum & Aaronson, 2008; Choi et al., 2010; Costalos et al., 2005; Dalstra & Melsen, 2009; Gracco et al., 2007; Keating et al., 2008; Krejci et al., 1994; Leifert et al., 2009; Macchi et al., 2006; Santoro et al., 2003; Stevens et al., 2006; Van der Linden, 1987) . This chapter is intended to investigate the possibility of the clinical application of 3D reverse engineering technology used in the analysis of orthodontic models and facial morphology. The theme of this chapter is divided into seven parts: 1. The measuring accuracy and process of the 3D model scanning technique was evaluated in terms of linear, surface and volumetric parameters. The diverse clinical applications of model analysis, including measuring basal arch width, or sectional areas concerned will be presented. 2. Giving the evidences that the superimposition of the 3D digital maxillary model is clinically as reliable as cephalometric superimposition for assessing orthodontic tooth movements. 3. Presenting the clinical cases, using the superimposition technique for the 3D measuring of orthodontic tooth movement in maxilla. 4. Describing the clinical procedure for digital diagnostic setup. 5. Introducing a novel method concerning the volumetric assessment of tooth wear using 3D reverse engineering technology. 6. Presenting a quantitative 3D soft tissue facial analysis using a color coding system. 7. Presenting feasible methods of the integrating 3D digital model into a 3D facial image to visualize the anatomic position of the dentition.
Some examples of research and clinical applications using 3D digital model
Tooth size, crowding or spacing, overjet, overbite, and Bolton analysis are typically measured by hand on study models. 3D digital model is valuable alternative to conventional study models and can be used to determine routine diagnostic value, such as the Bolton analysis, arch length discrepancy, sagittal or transverse symmetry Santoro et al., 2003) (Fig. 1 ). Automatic identification system (the automatic recognition of tooth morphology) will be a suite of technologies, that enable and facilitate the accurate capture and rapid transmission of machine readable data, e.g. cusp tip or pit and fissure of certain teeth, to automated information systems, thereby enhancing the readiness of capabilities in support of their respective mission. Furthermore it also held information, which could previously be gathered only by complicated laboratory procedure, as sawing or wax up etc. There are numerous clinical examples to illustrate how such information could be applied in the diagnostic or treatment evaluation in orthodontics (Fig. 2) . In counterpoint to the two-dimensional analysis, it is possible with 3D digital model to determine further parameters, such as palatal volume before and after maxillary expansion (Fig. 3) or volume or surface square measure of the deep structure of the palate (Fig. 4 ). 3D digital model offers many advantages, including elimination of model breakage and storage problems, instant retrieval of models, ease of communication with patients and colleagues. A single set of 3D digital models typically requires 8 MByte of disc space. It means that the data of 5,000 patients can be stored on a 40 GByte drive. It enables the orthodontist to e-mail images if desired and is a convenient presentation tool . Disadvantages include lack of tactile input for the orthodontist and time needed to learn how to use the system (Santoro et al., 2003) . 3D digital models present several unique challenges compared with conventional study models. Because the 3D computer image is Fig. 1 . A. Tooth size analysis: traditional manual method with sliding caliper. B. Gallery 3D digital model images in 3Txer software ® (Orapix Co., Seoul, Korea) . C. Selection of digital model for overbite and overjet measurements. Models can be rotated, which facilitates crosssectioning at point of maximum overjet. D. Tooth size measurement tools (mesiodistal diameters) in 3Txer software ® . E. Assessment of sagittal and transverse arch form symmetry in 3Txer software ® . Fig. 2 . Notice the change in palatal surface with gingival enlargement after retraction of anterior teeth. Enlarged soft tissue was denoted by the red arrow.
displayed on a 2D screen, the greatest challenge was observing crossbite. They will seem to have a positive overjet in the posterior segment when they really d o not. Detai ls for midlines, occlusal anatomy, and wear facets are not as clear on the 3D digital model (Stevens et al., 2006) . Despite such limitations, 3D digital model provide a valuable source of information and continuous development of technology will suggest ways to overcome some of its shortcomings. Fig. 3 . Volumetric change of the palate before A and after B rapid maxillary expansion (volumetric change was about 61.6 mm 3 ).
Fig. 4. A.
Color contour analysis locating the deepest point that cannot be recognized accurately by manual method, light green means zero point, dark red area means deepest point of palate. B. Measuring accurate palatal depth from the arbitrary reference plane to the deepest point of mid-palatal suture located by using color contour analysis.
Evidences that the superimposition of the 3D digital maxillary model is clinically as reliable as cephalometric superimposition for assessing orthodontic tooth movement
Despite inherent errors, cephalometric superimpositions are currently the most widely used means for assessing sagittal and vertical tooth movement. However, there are some disadvantages and limitations of cephalometric radiographs and superimposition. Its drawbacks include difficulties in evaluating 3D tooth movement and identifying inherent landmarks. Further disadvantages are tracing errors, frequent radiation exposure, and high costs (Ghafari et al., 1998) . We have performed a study, comparing 3D digital model superimposition with cephalometric superimposition . The material was collected from initial and final maxillary study models and lateral cephalometric radiographs of 30 patients, who underwent orthodontic treatment with extraction of permanent teeth. The 3D superimposition was carried out using the surface-to-surface matching (best-fit method) 
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( Fig. 5) . The antero-posterior movement of the maxillary first molar and central incisor was evaluated cephalometrically and on 3D digital models. The results revealed no statistical differences between the incisor and molar movements as assessed cephalometrically and by 3D model superimposition. These findings suggest that the 3D digital model superimposition technique used in this study is clinically as reliable as cephalometric superimposition for assessing orthodontic tooth movements. To evaluate the accuracy of the superimposition of 3D digital models using the palatal surface as a reference for measuring tooth movements, we have performed a comparison study of the correlation between the tooth movement of the setup model and that of the superimposition in its 3D digital model (Choi et al., 2010) . Teeth on the study model were randomly moved after sawing, subsequently scanned to produce another set of 3D digital models. 3D digital model were superimposed using the palatal area as reference via surfaceto-surface matching and the changes in tooth movement were calculated. In the study models, the tooth movements were directly measured using the Reference Measurement Instrument (Fig. 6 ). The means of the anteroposterior (x-axis), transverse (y-axis), and vertical (z-axis) tooth movements of the study models and those of the digital models did not differ significantly, and very high correlations were found between the study models and the digital models. Recently, Jang et al. (Jang et al., 2009 ) superimposed serial models treated by premolar extraction by means of three miniscrews as registration landmarks (miniscrewsuperimposition method) and compared with ruga-palate superimposition method. The displacement of the central incisors measured using the ruga-palate-superimposition method showed no significant difference with that measured using the miniscrewsuperimposition method. Moreover, with the superimposition method introduced here, it seems promising that, in the future, a simple mouse click will enable fast computer-assisted evaluation of 3D tooth movements (Choi et al., 2010) . Despite promising possibilities of the applications, the validity of this method has not been examined in growing patients, who underwent orthopedic treatment, such as rapid maxillary expansion (RME) treatment or maxillary surgery. In addition, we must not overlook the fact, that we encounter difficulties when we try to superimpose the mandibular arch because of the lack of the stable registration area (Fig. 7) . Further research on this field is needed to clarify the evidences for the stable area for the superimposition. 
Presentation of clinical cases, using the superimposition technique for the 3D measurement of orthodontic tooth movement in maxilla
A 32-year-old Korean female presented with chief complaint of facial convexity. Cephalometric analysis showed a skeletal Class II relationship, significant obtuse mandibular plane angle, and retrognathic chin. After extraction of four premolars, preadjusted fixed appliances were bonded for initial leveling and alignment of both arches. An L-shaped mini-plate was adjusted to fit the contour of each cortical bone surface and was fixed with bone screws with the long arm exposed to the oral cavity, between upper first and second molars, for the intrusion of upper molars and retraction of upper dentition without any anchorage loss. After 30 months of orthodontic treatment, the patient showed a Class I occlusion with normal overbite, overjet and improved profile (Fig. 8 ). Superimposition of the pre-and post-treatment cephalometric radiography demonstrated significant intrusion of the upper posterior teeth. The entire upper dentition appeared to have been retracted. Fig. 9 shows, that in superimposed 3D digital model between before and after orthodontic treatment, the mesiobuccal cusp of upper right first molar was intruded 4.2 mm, on the other hand, palatal cusp as a functional cusp, was intruded only 3.1 mm. Such a result, it is impossible for us to get with the conventional cephalometric superimposition method.
A 10-year-old girl presented with a skeletal Class III malocclusion, a concave facial profile due to an anterior crossbite. Based on the cephalometric and clinical examinations, the patient was diagnosed as a functional Class III. The treatment plan for this patient included Class III activator (Fig. 10) . Post-treatment superimposed tracing revealed that anterior crossbite was corrected mainly by dentoalveolar movement and clockwise rotation of the mandible (Fig. 10) . The maxillary incisors were flared and mandibular incisors were retruded and somehow extruded. However, correct measurement of the amount of tooth movement was not possible, because of inherent errors of the tracing and bisecting tracing of the cephalometrics. The extrusion of upper molars exerts a downward vector of force on the mandible, causing the lower jaw to rotate downwards and backwards in a clockwise direction. Palatal cusp specially plays a more important role in this phenomenon rather than buccal cusp, which we are unable to measure separately in conventional superimposition of the 2D cephalometrics. Fig. 11 shows, that in superimposed 3D digital model between before and after orthodontic treatment, the mesiobuccal cusp of right upper first molar extruded 2.21 mm, on the other hand, mesiopalatal cusp as a functional cusp, extruded 1.30 mm. This different result might come from the change of the amount in the torque of the upper molars 
The clinical procedure for digital diagnostic setup and fabrication of indirect bonding tray
The diagnostic setup is a valuable aid in testing the effect of complex therapy, such as asymmetric extractions, space redistribution in the congenital missing cases. By replacing the teeth on the model in their desired position after suitable trimming, one can obtain an idea of the proportions between dental arch, apical area, occlusion and the degree to which the anterior teeth should be displaced sagittally ( Fig. 12 ) (Van der Linden, 1987) . The infusion of computer-aided design/computer-assisted machining (CAD/CAM Technology) enables now orthodontist or technicians to make virtual diagnostic setup, that provide not only diagnostic aids, but also simplify the laboratory procedure for precise indirect bonding (Fig. 13) . It is important in making the diagnostic setup to select correct arch form. For this purpose, we use an individualized template, which is able to give the precise arch form for each patient, provided by the 3Txer software ® (Orapix Co., Seoul, Korea) . These references are selected by the practitioner from a 3D virtual setup with virtual bracket positioning (Fig. 13) . Bracket positioning is an important factor for efficient orthodontic treatment. Traditionally, direct bonding of the bracket is used by most of the orthodontists. Advantages of direct bonding over the indirect procedure were summarized as follows (Zachrisson & Brobakken, 1978) ; 1. The bracket bases were fitted closer to the tooth surface. 2. It was easier to remove excess adhesive flash around the bracket bases. 3. The bonding adhesive constantly filled out the entire contact surface of the bracket. As straight arch wire technique and lingual orthodontics were developed, because of the irregularity of lingual or labial tooth surface and the difficulty of access to some teeth, indirect bonding became very rapidly the technique of choice (Fillion, 2007) . Indirect bonding technique may be classified into two main categories; procedure with, or without setup of individual teeth. The difference between the two procedures is that while the purpose of the indirect bonding without setup is to reduce the possible positioning error often confronted in direct bonding, with setup is to realize the ideal straight arch wire technique that does not require arch wire bending. Fig. 14 shows typical procedure of indirect bonding without setup, using dual tray method. In 1982, Myrberg and Warner (Myrberg & Warner, 1982 ) presented a technique, in which individual bracket placement indicators were made for each tooth based on the concept of a dental setup that suits the individual functional, occlusal, and esthetic requirements of each patient. Subsequent to this, numerous techniques have been developed based on indirect bonding from diagnostic setups (Hoffman, 1988) . The traditional method of fabricating a diagnostic setup is to saw through the root areas, separate the teeth by hand, and affix them in their new positions with wax (Fig. 15) . The technique is difficult to master and furthermore the laboratory procedure is tedious and time consuming for both the technician and orthodontist. The rapid development of CAD/CAM technology enables not only bonding the brackets in preciously corrected position, but ensures that their individualized placements will produce the ideal occlusion incorporated in the virtual setup (Fillion, 2007) . Fig. 16 . A. This patient's chief complaint was anterior crowding. B. Visualization of the scanned model and establishing the geometrically independent tooth unit.
In the followings, an indirect bonding technique will be introduced and summarized based on a virtual setup from CAD/CAM transfer trays. For a more detailed discussion of this procedure, the reader can refer some publications (Fillion, 2007; 2010) . 1. Dental arch should be segmented into individual dental units perceived as geometric units (Fig. 16 ). 2. Making the treatment plan, including extraction or non-extraction, stripping, final arch form. Such prescriptions are incorporated in 3Txer software ® . 3. After setup, according to the selected prescription, upper and lower arch are manually adjusted to fit the final treatment result. (Fig. 17 C, D) . 4. The virtual brackets are placed on the same horizontal plane and centered on each tooth. In this procedure, individual arch form (virtual arch) can be determined. (Fig. 17 E) 5. Virtual transfer trays are constructed. A rapid-prototype machine constructs in real time the transfer tray (Fig. 18 A) . 6. Positioning the tray over the teeth and seating the tray (Fig. 18 B) . Material and equipment manufacturers continually introduce new and innovative products that further advance virtual technology. A fabrication procedure of virtual surgical splint procedure in virtual articulator has been also introduced, which spare the time consuming procedure of model surgery and surgical wafer fabrications (Song & Baek, 2009 ). Recently, a new imaging method, using computed tomography technology and laser scanning provides complete 3D views of the maxilla and the mandible, and the model setup with individual roots (Harrell et al., 2002; Macchi et al., 2006) . The development of a 3D digital setup that displays individual crowns, roots and craniofacial structures will greatly help the clinician in diagnosis and treatment planning to determine various treatment options, monitor the changes after treatment over time, predict and display final treatment results, and measure treatment outcomes accurately (Macchi et al., 2006) . Recently, Rangel and colleagues (Rangel et al., 2008) reported the registration of digital models to 3D facial images. These multimodal images could improve our diagnosis and treatment planning processes and eventually will become the clinical standard, enhancing treatments provided by different specialties, including orthodontics, periodontics, prosthodontics, and restorative dentistry.
Introducing a novel method of the volumetric assessment of tooth wear using 3D reverse engineering technology
Tooth wear is defined as the non carious loss of tooth substance as a result of attrition, abrasion and erosion. Tooth attrition is regular and slow progressive loss of dental tissues as a consequence of tooth to tooth contact during mastication (Milicic et al., 1987; Shafer et al., 1983.) especially by parafunctions and unbalanced morphological occlusion. Loss of occlusal surface of the tooth affects the vertical dimension and might induce deep bite (Ramjford & Ash, 1983) . If there is attritional wear on the posterior teeth, they induce interference with completely seated TMJs and/or the anterior guidance (Dawson, 2007) . High correlations among tooth wear, maximal bite force and the size of the gonial angle were reported (Kiliaridis et al., 1995) . Some previous studies reported the association between greater tooth wear and malocclusion (Carlsson et al., 2003) , although there were controversial opinions. There are a few studies which investigated the relationship between tooth wear and orthodontic treatment (Kuijpers et al., 2009) . Until now there is no study focused on the tooth wear during orthodontic treatment, moreover no information about the quantity of tooth wear caused by orthodontic treatment. The main reason is probably due to the technical limit in quantifying the volumetric change of the tooth material. For that reason the most previous studies on tooth wear evaluated the tooth wear index only on study models. Recently, Cha et www.intechopen.com Principles in Contemporary Orthodontics 558 al. suggested the clinical method of the quantifying volumetric change due to tooth wear by using 3D digital model superimposition. The followings will show you how to use the superimposition method of 3D digital models to quantify the amount of central incisor wear occurred during the orthodontic treatment (Fig. 19) . The maxillary and mandibular dental casts were taken before and after orthodontic treatment and scanned by a laser surface scanning system (KOD300 ® , Orapix co. LTD, Seoul, Korea) with the reliability of 50 ㎛. 3D virtual models of central incisors were reconstructed and imported to a 3D reverse modeling software (Rapidform XOR3 ® , INUS Technology, Seoul, Korea) (Fig 19. A, B) . The 3D images of central incisor before and after orthodontic treatment were superimposed with best-fitting method. As reference area, the middle third of labial and lingual surface of central incisor were used, because these areas are considered to be rarely affected by attritional wear and the pathologic condition of gingival (Fig. 19 C) To calculate the volume of central incisor, the 3 boundary planes were constructed on the 3D images of central incisor before treatment (Fig. 19 D, E) . We compared the volume of the central incisors before and after treatment in relation with the boundary planes and we arrived at the conclusion that the second one was smaller (Fig. 19 F, G) . This technology can be applied into a quite diverse area in dentistry, e.g. quantity evaluation of teeth after prosthetic or conservative treatments. 
Presenting a quantitative 3D soft tissue facial analysis using a color coding system
Orthodontists have recognized that objective evaluation of facial morphology is important for the effective treatment planning and evaluation in reference to the growth change. Traditionally, orthodontists have used radiographs to assess the soft tissue facial change, e.g. they measure 2D landmarks on the lateral cephalogram that arguably do not exist in a 3D body (Kau & Richmond, 2008) . The problems in traditional cephalometrics also come f r o m l a n d m a r k i d e n t i f i c a t i o n o f h a r d a n d s o f t t i s s u e s o n x -r a y s b e c a u s e o f t h e superimposition of several structures, which might be the major source of cephalometric errors. In the patient Fig. 20 , it is showed that the facial contour angle was improved after orthognathic surgery but there is a limitation and difficulty to evaluate it at full extent three dimensionally. Medical CT or Cone-beam CT (CBCT) can be an alternative, but possible overuse might lead to radiation exposure problems, together with financial burden. For the reason mentioned above, it should be stated that traditional longitudinal growth studies with radiation sources might present ethical and moral dilemmas. How to solve such an ethical dilemma? We think that the use of alternative surface imaging devices can be one step forward in handling such ethical dilemmas. Fig. 20 . A. Pre-treatment lateral view. B. Post-treatment lateral view. Note that although facial contour angle improved after surgery, there is a limitation to evaluate it at full extent.
With the advances in the technology, various devices, including laser scanners (Baik et al., 2007) , stereophotogrammetry (Ayoub et al., 2003) , and structured light systems (Weinberg et al., 2004) have been used in acquiring the 3D images of the facial morphology. Among them, 3D laser scanner system or optical surface scanner is widely used because of its simple and rapid capture of the whole facial 3D image. It is quite likely that this system has a diverse possibility of clinical applications and researches (Baik et al., 2007; Ismail & Moss, 2002; McCance et al., 1997; McDonagh et al., 2001; Moss, 2006; Moss et al., 1995) The laser scanning 3D technology allows to generate a high precision and can be used to calculate the morphological ground surface variations at different acquisition time intervals. The main advantages are that change due to growth or treatment of an individual can be monitored in three dimensions using this method, which is non-invasive and which can be repeated every few weeks (Moss, 2006; Moss et al., 1995) . The registration program (Rapidform XOR3 ® , INUS technology, Seoul, Korea) enables superimposition of similar areas on two overlaid scans to demonstrate the surface differences in color coding system (Moss, 2006) (Fig. 22 E) The purpose of 3D face registration is to align different 3D face data into a common coordinate system. So, registration is a crucial and indispensable step, as the accuracy of this step will greatly influence the performance of the whole face recognition system. The important step in the registration process is to determine which area will be used as a stable reference. The displacement, change in shape, or in size will be described relative to these structures. In the traditional 2D cephalometrics, the anterior cranial base e.g. Sella-Nasion is used for the superimpositions because of its relative stability after neural growth in brain. But locating 3D landmarks on complex curving structures is significantly more difficult (Miller et al., 2007; Morris et al., 1998; Moss et al., 1994) . Moss et al. (Moss et al., 1994) combined five aforementioned anatomical landmarks (right and left endocanthion, right and left exocanthion and soft tissue Nasion) together with five constructed points projected onto the forehead. Hajeer et al. (Hajeer et al., 2002) used seven superimposition points in the eye and nose area. Miller et al. (Miller et al., 2007) hold a view that the forehead area is stable area for superimposing 3D images. The superimposition points above were proved to be easy to locate and the landmarks well definable (Hoefert et al., 2010) (Fig. 21 , Table 1 ). There are, however, a number of problems that remain to be explored. The forehead area with superimposition points 5, 6 and 7 in Fig. 21 and Table 1 were in an area, in which, according to the Bolton standards, 0.5 -1.0 mm increase in Nasion-Sella line and a forward displacement of the frontal bone can be expected with normal growth in children between ages 4 and 5 (Hoefert et al., 2010) . It means that the distance from sella turcica to foramen caecum does not increase after eruption of the first permanent molar and forehead can be used as a superimposing area. However, this assumption is not supported by the mention that there was a correlation between frontal sinus pneumatization and the progression of skeletal maturity (Ruf & Pancherz, 1996) . Another recent case reports by author (Cha et al., 2011) provides the evidence that infraorbitale can be moved forward by maxillary protraction by using the surgical miniplate anchorage. These observations suggest further questions that must be reserved for a more extensive study. (Hoefert et al., 2010) . . Method for evaluating the volumetic change of the lip. A~C. 3D facial images were acquired and superimposition on forehead area was performed. To measure the volumetric change of the lip, boundary planes for the upper lip were constructed on the 3D facial images. D~F. The changes of lip volume before debonding (yellow), after debondig (green), and 6 months after debonding (blue).
Following is the example of the application of 3D facial registration for the evaluation of the change of facial morphology after orthopedic treatment. A patient who has a developing Class III malocclusion was monitored in order to assess the direction of growth and the rate of change after maxillary protraction therapy (Fig. 22 and 23 ). There were no apparent changes to the central portion of the forehead and Glabella area (Fig. 23 B) . There was general thickening of the lateral brow region, from 0.34 to 0.50 mm. The nose showed the positive change by 1.20 mm during the treatment (Fig. 23 C) . There were visible but small positive changes in the cheek areas similar on both sides of the face. There was large and distinct forward and downward translation of the maxilla away from the forehead. There was elongation of the face leading to the downward projection of the soft-tissue chin (Fig. 23 D) . Another example (Fig. 24) represents the procedures for the evaluation of the quantitative change of lip volume between the final stage of the orthodontic treatment and after debonding procedure, to investigate the influence of bracket thickness for facial profile in 29 year-old male patients. The 3D facial images were imported into the Rapidform XOR3 software ® (INUS technology, Seoul, Korea) and the superimposition method known as the best-fit was used on the reference area at the forehead, soft tissue glabella, including zygoma and nose. To evaluate the volumetric change of the lip, 5 boundary planes were constructed on the 3D facial images. The volume in upper lip decreased 644.80 mm 3 immediately after debonding, and 650.01mm 3 more for the 6 month of retention period. The techniqueof the detailed volumetic measurement of soft tissue points to several promising applications for future research.
Presenting feasible methods of the integrating digital 3D model into a 3D facial image to visualize the anatomic position of the dentition
One area of high interest is the study of the integration of 3D digital model into a 3D facial image, which can be used as possible alternatives to 2D cephalometric superimposition. The 3D digital models of each dental arch are scanned independently and need to be related in space to represent the patient occlusion. Different methods have been developed for this purpose: visually assessing the study models' occlusion and matching their relative position in the virtual space; by scanning a wax bite, and registering the upper model to the upper side of the wax bite and the lower model to its lower side; by mounting the models in a bracket of known relative position, or by scanning the study models in occlusion and using that relative positional information to register the upper model to the lower one. Rangel et al. (Rangel et al., 2008) first introduced the procedure for the integration of 3D digital model in 3D facial image. Fig. 26 shows summarized procedures of digital model integration method. For matching the 3D digital model to the 3D facial image, the anterior teeth were used as the registration surface. 1. To see the teeth on the 3D facial image, cheek retractors were used to pull the lips open, then a 3D facial image was made ( Fig. 25 A and B) . 2. A second 3D facial image was made from the patient at rest with the teeth in occlusion (Fig. 25 C) .
4. Two 3D facial image at rest and with retractor were matched. Here as above, two step registration procedure were needed (Fig. 26 D~F) . 5. Final 3D data set could be established (Fig. 27) . It seems technically possible to make a data set of a patient's face with the dentition positioned into this 3D picture. This procedure points to several promising applications for feature research about noncephalometric analysis or superimpositions. 
Conclusion
In this chapter, we have reviewed the extent and limitation of the clinical application of 3D digital model and 3D facial image. The best-fit mathematical superimposition method of maxillary casts on the identical palatal vault is very accurate and allows for 3D evaluation of tooth movement. This technology can be also applied into a quite diverse area in dentistry, e.g. quantity evaluation of tooth material after conservative treatments or tooth wearing. The rapid development of CAD/CAM technology and the advances in 3D imaging of the face enable not only the virtual setup of the teeth but the results of treatment to be viewed from any perspective and to analyze the changes that have occurred by the treatment or growth.
